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Abstract 

Disclosed is active material for a positive electrode used in lithium secondary 
batteries of Fomriula. 1 below and a method manufacturing the same, a surface 
of the active material being coated with metal oxide. The method includes the 
steps of producing a crystalline powder or a semi-crystalline powder of Formula 
1 ; coating the crystalline powder or the semi-crystalline powder with metal 
alkoxide.sol; and heat-treating the powder coated with the metal alkoxide sol. 

[Formula 1] 

LiA1-x-yBxCy02 

where 0 < x < 0.3, 0 < y < 0.01, and 

A is an element selected from the group consisting of Ni, Co and Mn; B 
is an element selected from the group consisting of Ni, Co, Mn, B, Mg, Ca, Sr, 
Ba, Ti, V, Cr, Fe, Cu and Al; and C is an element selected from the group 
consisting of Ni, Co, Mn, B, Mg, Ca, Sr, Ba, Ti, V, Cr, Fe, Cu and Al. 
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[S7]fiK 

[*SW;«: l]LiAi-,.^C,Qi.K+ 0<x<0.3.(Xy< 
3f ;B » C ^i- IISM. Ni^Co^Mn,Bx^^ig^CB^Sr^Ba^rK 




*i ^'J ^ 4^ ^ 



5 I^i^i^l ] 

LiAl.x.yBxCy02 

0<x < 0.3 . 0 < y < 0.01 

Bj|.;gLNi. Co, Mn, B, Mg , Ca . Sr , Ba. Ti , V. Cr, 
10 Fe. Cu^ Ali3.M^fit^^^—^^t; 

C^Jkri\. Co, Mn, B, Mg , Ca , Sr. Ba , Ti , V, Cr, 
Fe, Cujft»Alla^fi^^J.tj^#6^;— #it-^. 

2. ^msL^'l-^M- 1 >€r'fi##, * t^>^li.'ft^^4.>W. Mg , Al . Co, 
K, Na5ft^CaM;^6<jMtii#^-#^i:. 
15 3. 1 6^>^'fi#*t-, ^fSL^^>^m^^^^^=\^^ii^i^^ 

0<x < 0.3 . 

5. 1 >^4i#^, * t eL^^ A , B C ^46^1 

6. ^m^M I 6^ >-^4^#tt, * t &;f€r A , B C ^4 6fj 
25 i^>5-;^&^t#«it: 

30 LiA,.x.yBxCyC)2 

*t 0<x < 0.3, 0 < y < 0.01 ^ 



BA^Ni, Co. Mn. B, Mg . Ca , Sr, Ba . Ti , V, Cr. 
Fe. Cu#p AUJLil6^jiati4#6fj— fj'TC^; 

C4:^Ni. Co. N4n> B, Mg . Ca . Sr. Ba . Ti . V, Cr , 

8. ^i^M^^t 7^^>k, ^ f^M^A^ Mg . AL Co . K . 
Na jfo Ca i&MiiS.fit^iifj'-^/Lik. 

10. ^^^^]-^^7ii^:^>i:, 1-lOwt %. 

10 11. Jff^m^M-^J^ 7 * 1 4t 400-900 x: :^fi] 6^ s,lT Zj^^ *t 

# A ^4, It, B it5f« C 4r4 ■^n.^if^A A,.,.yBxCy(0H)2 # 

15 ^H^; 

SfL ti^ 400-550 X: 4L|al 6^ i^^i&Hii^ ^ *tJSX o f« 700-900 TC 4l |S] }S 
20 ;lii#6^^^^*tJSX?;. 

14. WM-I^* 13 6^>^>^. ^t-it^^itf-f B^Bi&6^|'f^<5LT, ^tfe*h4E 
400-600 'C ^{S\ 6^ >^;li4^t. 

15. ^mm^^ 7 6^ * t iL^>^^'f±#*1-4. LiNii.xCOxOz . * t 
0<x < 0.3 . 

25 16. -^i^l^r^i^^i^ 1 6^JiE.;t5.>^'a#^H-6^^— '^t^tb. 

I mi}K 1 ] 

LiA|.x.yBxCy02 

0<x < 0.3 , 0 < y < 0.01 
30 A;^-«;cNi. C0 3fpMn^£;Jl#^Mti4#6^|— #>C^; 

BA^i'wNi. Co, Mn. B. Mg . Ca , Sr. Ba . Ti , V. Cr. 



CA^^'i^ Co. Mn. B. Mg, Ca , Sr , Ba . Ti . V, Cr . 



5 

4i!^>^'ft--g'ii^?pI.'^^.i,|L'fti^:i!o LiCoO: . LiMn204 , LiNiOz , LiNi,. 
LiMn02 6f) Mn tt^'tJ+tm JCif / 

25 IS/cm, ^'{J^;^?K^6^t>tk,tS, ^;^^t^6^t^4i^l„ ^^:A 

^^-^m^, /J^tfhM^^:L'^^M,^it^. '^'l*'. El;^#fl- No. Heisei 8- 
30 153513(Sony Corp.)y2i'i^ LiNi,.xCOxO2(0<X<I)6^ >±-. ^fi^^^ 

Ni(0H)2 ^ Co(OH)2 Ni iff Co ^^^tih 4^ *kiS4L># . J-^ &|L^ti^ # 



^ 400-580 X:itn^'-ik.^i^J^^^A^it^^^, ^ 600-780 XJii^Jt^— 

15 LiA,.x-yBxCy02 

*t 0<x < 0.3 , jfoO < y < 0.01 

BA.^Ui. Co, Mn, B. Mg . Ca . Sr, Ba, Ti , V, Cr, Fe, 

Cu^AliS.Mi3.fi^W^-^^'Jk\ C;l:A^Ni, Co, Mn , B. Mg, 
20 Ca. Sr, Ba , Ti , V, Cr , Fe . Cu Al M6^Mt #70 

25 S 2a 2b % - 6^ J?l i-4E^<fc SL^m±.^¥r 

6^SEM@; 

a 5a jfp 5b 4.fe^;«C9«^-tb4^*iJ^«^x>bi^'{?m^*)ffl-f4£-/iL<fe. 



T^^jLm^'li-MM SEM 

a 6 ;i:ijt8« ^^Ji 8^ ^ jnf') ^ . ^ =- )^tmi ^ m 

xrd s#6^S4; 

5 *.'l±t&6^S4L; 

DSC ;^#^^6^®4; 

2.75V-4.1V •fc>a?l<-^^^f«^^^'fcJft|■«^6^I a^; 

2.75V-4.2V ^;a.^^4LfiJ t J5l fa] 6^ t ><fe"ti^&#'r S^; 

2.75V-4.3V ifc>S.?J<-^iH"i] tvtfe-'lii^l.^^r a4; 

15 ii'im^^ XRD a#6^ a;^; 

a 13 A^£B^4t^^;^J^8fl ^ + ^'l^^«^-S->b«.^'] JL^ii^ii(]jLmL^ 

4.2V 4i;& DSC i^#^t^6^a*; 

a 14 Aim ^^^^^m $^-\-^']^^f^£.^tm>] sL^^^t^j slw^^ 

iL^$\ 4.1V DSC '^r^f^ih^ii^m^; 
DSC ^#^^f.^a4; 

DSC ^#^^6^3;^; 

a 1 7 Aim ^^^^i^m % + ^^^^^^tmi sL^m^^^^ 

25 DSC^*r^^6^a^; 

a 18;|.^;*^J^8fl^ + e3^'|-^6^>^r.}i#^H-TEM 3; 

a 1 9 A^^^^n % -t- i^^'i ^ 6^ >^r.fi#^H- TEM a ; 
30 a 21 A.im^^^^^^n^-Y^^^'^^^^¥(^^-^jL^^-mif>^^ 



a 22 Aim^^i^^^^n^-^-i^tmiSS-^M^ii^ ^i^Z^^-]^^ 
@ 23 ;lijLaa iilJR ^ + /V#J ^ ^ + — ^bife^'j 4i#iH-6^ t itfe* 

[ 1 1 

10 LiA,.x.yBxCy02 

0<x < 0.3, jf«»0 < y < 0.01 

B^/kM. Co, Mn. B, Mg, Ca , Sr. Ba , Ti , V, Cr, Fe . 
Cu}i^A\iS.M^'^)t^^—^^t; CA^Ki. Co, Mn. B. Mg> 
15 Ca. Sr. Ba . Ti . V, Cr . Fe . Cu Al M;S.^^ti^#6f|-#t>t 

LiA,.x.yB,Cy02(* t 0<x < 0.3 , #a 0 < y < 0.01 ; AA^^i ^ 
Co^Mnia.M^S.^ik^^-^K.ik\ B^/^Ki. Co. Mn. B. Mg. 
Ca, Sr. Ba. Ti , V. Cr , Fe . Cu AUB.^6^rMt i4#6^)-^tit 
20 C4.;^Ni. Co, Mn, B, Mg , Ca , Sr , Ba , Ti , V, Cr , 

Fe , Cu^ Al iS.M^S.^it^^-^Tct)^ S, ^^^^^ iiit^^ 
M,An^M,ByA 70:30-100:0 6^1^:1: J:bi^>S,'g'#^'X:>-5:4r4C5'J>a^ 
i^t. mA. B, C^Mj^iih^^-^^^^ ^S., ^^C ^>a;p;*aX5iJ 
a-^i^ t. 3!ti^^4 A Bif]M, -k^^M^ B ^ Jrtbi^^ii 30 % , 

^J^^i<!L>a,<g-A, B, C^^lt^^, '(tiiA, B. CkH)^'^^ 
y^^it':$-M tA^'ffi^i'Ji^^'^i^-^. Hl^g-igi^ii-ft^^^f J-*hS(attritor 
milling). "fJ^I^K, S|iL^j8l^. -MLi^-Li&^vgjit^Fig^f-il^:^'!. J- 

30 ^B^J-||Aijt;fl^#^6<i^#(4.jJt'*'>LT A , B, C 

t). iiX. i^ffiA^i4;t5?<»4t#8tfi](-{tn400-500rpm#^ 1 'J^Bt)^^^^^!:/!^ 



5 ^^^^i^^#;^6fiig:#]iL>&, -fmf"^^^ 120 x: ySL/tTt^ 24 

•J^'^^i^imonaT grinder mixing operation)^4^'J^it^ A|.x.yBxCy02(OH)2 -^L-^ 
^. 

10 5iti^4l^, ^f^t^^tJfl-^j A,.x-yB,Cy02(OH)2;6L>EL6^>fi:>fiT>ffc^#>t. ^ 

it^M^^'^, fH^^^^^^t^. jlbBt. >(;;&aii4£it-^ A,.x-yBxCy02(OH)2 

itiiJi* *tiEE#5iJ 6(|<&it5fB A,.x.yBxCv02(OH)2 iS.-^ife^t 400-600 X: 
15 MTifeAhJEE, -^.Si/^^ LiAi.x-yBxCyOz #-5^(?pi£-*L-;i-'fi#*h*^). 

^ 1 . ^^#6^4E^?fp A,.x.yBxCy02(OH)2 i^^-g-i^J^t 400-550 X: ^I'i] 

J^>lTii#^-^*hJSX^ 1-5 'hBt, 700-900 X:4:,ri]>S^Tii^t^- 
^^tSXy^ 10-15 'J^Bt, >kifhm^ LiA,.,.j.BxCy02 #;^(?FiE.;f3.v^'l-i*+## 
20 #;^*h^a1,,^. d!n^-^*tax;f6tj^;l'f^f- 400 ^, ^ii.i>J-^« 

SLB.i^A.^^i)^, i(h-kct^ilh^m.S,^m^)l.^{!.^ 700 x:, 

'ftital, i^A^^n LiA,.x.yBxCy02 #^;^;^T#>a^, >^.?q^f 5'J M^Hj ^ ^4S. 

25 itva-^. 

B%^iL + B%,^LiA,.x-yBxCy02#;^M^>i^^it^^. jltBt, ^ 

ia-^ife, ^^i^^Jk^kmt. Mg. Al, Co. K, NaiLCa, -{^.it Mg 
i=- Iwt %, :f ^&#5'J^LiA,.,.yBxCv02i^i^Ji;-^:g.^4fi|itii^^6^^^'l^^. 



^y^S^it^^6^)q«a,^il^a*'9,^. LiA|.,.yB,Cy02 ^^^-i^ 400-900 X:iL|S]?^^T 
5 8-15 'J^Bt, ^r>jt#;^;l0''a/&6t'f^yLT, 'WLii^^taS;^^ 400-600 

X:^fB], .?a^i^^;|.^B^B,^6^'ffyLT, ^ti4>^;l^ 700-900 -C^fl]. 

LiAi.x-yBxCyOz ^ /il ,^ # , ^^m^l^^^'iUki^^J^^ni^ LiA,.,. 

^ LiCoOz , ^#$'J 4^^»4S ^^t^ ^ SB.m^'iiM^HA'^ 

* 4 ® ^ IL'ft^ 4(t «:ai± 6^ ji.*L >^r'fi#*}-. i(7 ^ ^ lij ^ 6^ B^a 'li^ 

^^S^^JL-t^ 0.1-100 M m. 

20 (-^'J-?^ 1) 

Ni(OH)2 #;^(Tanaka Co. of Japan)^o Co(OH)2(Kojyundo Chemical of 
Japan)#;^>a ^Jrtb^ 0.8:0.2 i^-^if-^^^^dc t, ^^i^^^y'X 450rpm 
60 ^^at^t J-^-25f J-*tiS, iij^O -^^:^"^^. ^ 120 

i=-^^^^^;|ct6^>»^'^#>^^^?24'J>Bt, m^^i^-^^^i^^J^^' f^^^ 
25 5iJ Nio.8Coo.2(OH)2, LiOH(Junsei Co. of Japan);*B^$iJ Nio.8Coo.2(OH)2 1 , 1 
^i^ltU, -J^^^itH^^fif^yfi^, #$>J Nio.gCoo.2(OH)2ia^i|^. 

iS.'^iNy 500 ^CT^AM^^ 5 'J^Bt. J^^rih^H^] LiNio.gCoo.aOz^^. 
Li Nio,,Coo.202#;^^ Mg-S|^ig:M t >^>t>i^-^. Mg-#itig:^S. 



>a'g-:i«-h^/rii^)#6<j>^4i##, /"^"Z: Super P). ^ 

5 (counterpart electrode)6fj^^4, ti^ l:\ #.^>tb^^i2. C^fig^-^^— 816^ 
ia-g-i^ ^ LiPF6 6^ «fc If ;t . ifi <fe. 4- 'fe ><fe'. 

A T fi| yJ^ii^^ LiOH jfa Nio.8Coo.2(OH)2 ^1 fi) ^^EL ^itH^^^^ 

/^^H^^ Nio.8Coo.2(OH)2 fife- 600 T^ftAhiSja'^i^^^ 

5 'hBt#f'J^B°«,^ LiNio.8Coo.202#:*Lva^h, ^^J^^'l^ 1 Pii^^^n:^ 

^lE^L jf'' Nio.8Coo5(OH)2 >S.-^#4lj& , 1^ 600 X: T jfe itffiia-^i^ ^^1 

20 5) 

Ni(0H)2^^^^(Tanaka Co. of Japan)^t» Co(OH)2 (Kojyundo Chemical of 
Japan)^^d'^ >ei ^ 4 tb^ 0.8:0.2 )a,^:Jf ^^^tK t . Jit 450rptn 

25 Nio.8Coo.2(OH)2 . LiOH (Junsei Co. of Japan)*^ ij Nio.8Coo.2(OH)2 1 . 1 
i^riM, ^^Af g|va>i^.LiOH:f.'Nio.8Coo.2(OH)2^f9]6^>^;^, ^^>S. 
'g-i^i^:-fTi9f'»^-?5>i-J->l.'^. iLiLA,^;/f «$(ethanol);f;#^^f->a,'^Ji* t. 

#^4^>»^^6^>^^^^^;j^:>^'^^5>^i^(aluminous crucible) t^'i^i^ 

i^±\^$i]-:s^^ilkii(}^^r 400 -CiKt^hffi. isox^yj^-^i^M 12 'j> 

30 Bt. ^^^*tiSi±41t. 3 -C/min , ^iiJ'J i) #j^>^(400 

X:^«» 750 TC)#^^#>a;|^i,^^^8tl9)4^J&. >a il *S ^ , 



LiNio.8Coo.202#;^^. 

^4t, n.^JXi^f&-;^^m. ^^^^ 120 x:i>(}jr'^^m^ s 'bH, 
5 ^^J:.^JHi*sy 500 'Ci^yl^^tS^^ 10 'J>at. ^^Z^^'f-^i^'^t^-^^iih 

6) 

10 0.9:0.1 JS.-^ Ni(0H)2 (Tanaka Co. of Japan)^ Co(OH)2 

(Kojyundo Chemical of Japan) ifij-l^i'J*;^ LiNio.9Coo.1O2 ^^X^SL^^^ik^ 

OH^ 7) 

600 1: TJft*t3££ LiNio.8Coo.202*^^»a^h. ^mi^ 5 ;:;r^ fi^^BlS) 

mf- 8) 

fife-^jfe 600 rzr^i^m LiNio.9Coo.,02#;^>a^N ^m^]^ 6 ff^mi^^n 

('^']^9) 

20 LiOH (Junsei Co. of Japan)^f Co(OH)2 (Kojyundo Chemical of Japan))'^.^ 

.t^>b#- 1:1 ;!w^:>-5:Tgf(ethanol)fiJ-itH^'^i^t'f*.^*i'^t##>t^^ 

6^ i^#J ^ -j^-?!-^ v*^-^* t . 

25 6^;I^.-&T 400 t:^^3S5 'J^Bt, 750 X: T#;iL^*!*tiE 12 'J^Ht. 

^iSit #lt, ^^ft-^^it^^ 3 -C/min , ^i*5'J S #>^;1(400 'C^ 750 X:) 

va-^g-^^^il.^^ip, #5'Ja^«,^LiCo02#-;^. 
«i;&#-i(oJi^^ii*]#6^ LiCo02#;^^ Mg-gf itig^M(Mg-methoxide sel) 

30 5 'J^Bt, Mg-S^ltS^ LiCo02#^. ^^^^^^^^"SiK 



10) 

5 f^^ik^^ Mg-^M LiCo02#;^^ 700 x: yS.$.rif!,$tM, ^ffl^'l 

11) 

Mg-^-M LiNio.8Coo.202#^4i 700 C>a>lT^*tiEE^h, 

10 12) 

Ni(OH)2(Tanaka Co. of Japan). Co(OH)2(Kojyundo Chemical of Japan);f» 
Al(OH)3 >a^:t-J:b#- 0.8/0.15/0.05 )S,'^^i^-gi:-jS.*-t. ^-^iS-^i^f:* 450rpm 

15 # JiJ Nio.8Coo.i5Alo.o5(OH)2 , LiOH(Junsei Co. of Japan) M A JiJ 
Nio.8Coo.,5Alo.os(OH)2 t. ^'f* 1 ^"^titU, LiOH 
Nio.8Coo.,5Alo.os(OH)2ilfa]6'j>^>EL. -^j&J^^'^^ilt^'^iMfJ-iS.-^. ^jLJl^ 

20 4^,^T400TC^fe*ha, 750 ^;T-l5-<fcji*,«iS 12 'J>8t. ^«*tSji^l 
y^^iY^it^^ 3 X:/min . ^it^'j @ M(400 "C ;fp 750 x:)#^*:#i^ 

^,^^^Btl8l^;&, Va-g^il^; ll #$'J Nio.xCOo.,5Alo.05(OH)2#^. 

^*i;&4^:ipJi^;ri4^']^f6^ Nio.8Coo.,5Alo.o5(OH)2 Mg-g|ikig:^t>if: 

25 B+, ;^rffiA^)i^4l^ Mg-#it6^ Nio.8Coo.,5Alo.o5(OH)2l»^. 

-f ^$n.'!fc5'J#^6^^.*T 700 'C>^yl4ft*hiS#^> 10 'J^Bt, JXrfhZMf-^ 

30 13) 

Ni(0H)2 (Tanaka Co. of Japan), Co{OH)2 (Kojyundo Chemical of Japan) 



jfa Sr(0H)2 ^:iif:^b#■ 0.9/0.0985/0.002 >a,'g-#^-|4:^?J<.t, ^^•:Sj^^)^JL 
450rpm 1^ 60 ^^tii-ft J-^O-fJfJ-^tJS. -i^^^fi^^ . ^120X:6^ 

im, Nio.9Coo.o98Sro.oo2(OH)2 . LiOH (Junsei Co. of Japan)*J>Vi>J 

5 Nio.9Coo.o98Sro.oo2(OH)2 t, 1 S*t:M. ;^>vT8|v:A;*oit LiOH ^ 

Nio.9Coo.(»8Sro.oo2(OH)2 ^|8l6^>l>Ei, i^Js^^^^^H^^^^-^'^, M^SLJL 

10 t. ia;S.^^i^4^>(;3iC/min, >i§tii.|ij il#?a>l(400 x:^ 750 1C)#^#^^ 
j«iJ&#*'-hJ9f Nio.9Co,,o98Sro.oo2(OH)2#^^ Mg-g|lkig:|i 

Bt. >y.ifi7>*^«^;g.^Mg-S|^6f;Nio.9Coo.o98Sro.()02(OH)2#-^. .«^>^##;^^ 

(*']^ 14) 

20 LiCoOz j^;^(Nippon Chemical of Japan Pf^^f iih NC-5).jS. Mg-S^ Itig-M. 

6^ LiCoOi^^^j^^i^^^^imM^&r 600 x: Svl^^ha^^ lo 'J^st, 

25 15) 

LiCo02#;K(Nippon Chemical of Japan ^/f NC-5)^ Al-:^^if ^ 

ig:fl^(Al-isopropoxide soI)t>S>t^^ 10 ^'tt. ^^^^}^>^^^. #4, # 
jK^^E. 120 X:{^j:rf^m^ 5 'J^Bt, >y..fii/^^-;;^:t^ Al-:^^gfit6t LiCoOz 

30 600 X:&Jti^itmi^ \0 'bs^, ^t^oM^Mi'M^'t-Mj^^i^'^i-^ 



16) 

LiCo02*d';^(Nippon Chemical of Japan;;;f^y*6^NC-10)>i?LMg-6f itigi^t 

5 6fj LiCo02*d-;^>ife-f *S^'*.^'J#*6^^.^T 600 r a;l5fe*tl£#^ 10 'J>Bt, 
?S.'#-*»Ji|5/ri*.*)#6^v^'f±#*l-s /^o*?.^: Super P). ^ 

10 ^t^TSiSLiSi^ MCFCt-^^^. meso carbon fiber)*tjH-6^ $i 

3:3:1 ^5jR>b6^^^3&6g|, -^^^^Bl^^^— Z.S&vS.'^^ t*^ IMLiPFe 
6f>^^*L%.j^^ij0^|^^^i^*JA6fj Ashai W,^, ^1^^* 1650mAh fth 18650 
n^^^-:^. t^^ii-itiSi^ IC ^f:^ 1650 mAh #*hi^ 2.75-4.2V jg.® 1*1. 

15 (-^'l^ 17) 

LiCo02#;^(Nippon Chemical of Japan fif[f-^^ M-^^^-k 
i|i^tj3:>t^^ 10^4t, f^^J^i^J^-AM. 120 

20 ^^lO'J-Ht, MM^^^M^'t-}^^^^^^'^^-*^^- 
18) 

Ni(0H)2 (Tanaka Co. of Japan)^^ Co(OH)2 (Kojyundo Chemical of Japan) 
VX'^iYt-^ 0.8:0.2 i^^^^^^a-i^* t . ^^'^"^^^J^ 450rpm i^} 60 ^4ti& 
25 ^tJ-^iH'^fJ-^tJS, iij^jH^^).^'^^. ^ 120 •C¥]^mf^'^^'^^ 

Nio.8Coo.2(OH)2 . LiOH(Junsei Co. of Japan);*o ASiJ Nio.8Coo.2(OH)2 1 . 1 
'^'^^t^, *7>>v?S|v>l*'i4LiOH^oNio.8Coo.2(OH)2^fB]6^j>^;^, :^^>& 

30 5'J^i^i!')6^>S,'^i|^). 



II 



JUii^r 400 t;jfe^iE£, 750 x:r^>k^^u 12 'h^. m>ki^i^JS.it^t 

t. -^M^it^^ 3 iC/min . ^ii^'J H #>S;t.(400 X: ^ 750 X:)#^#7iE 

5 i^;&>yLii:;&>si^tfc. 120 x:6<j*pt-f;^^^ 5 'bH, ^ 

ifnf-lki^^t Mg-i^M UNio.8Coo.2O2 i^^^^^'f-)^^^''^^^] 
■;^^jLff[ii.m^^i^'\^H^. -f^t#^H<^, Super P). ** 

6 SI (ethylene carbonate), 43l^—^g§ (dimethyl carbonate) ^ ^ ^— t^fil 
(diethyl carbonate))^'^*^ 1 6^1 IM LiPFe ^^¥^^^-J^^^^^^MAii^ 
15 Ashai l^*L. 1650mAh 6^ 18650 ]S\^-f^^7^.. ^H^^iiiliit^ IC ^ 

1650 mAh #*tt 2.75-4.2V i^, 

(tbife'&'l 1) 

M-aS-ffl Mg-B|lti§:/J^>i^;i.^a^e,.^ LiNio.8Coo.2O2 #^)a;S.^^>^^*kS 
(^tm'\ 2) 

ft^;|ii8|-Jfl Mg-#^ig:JiSL>;^a.+ B%,^ LiNio.8Coo.202#;^>iA;S.*J^^^^*t?E 

25 (tkl^^'J 3) 

Mg-6fikig:«a.^Blj,^ LiNi„,8Coo.202^^;^>':*^*^i>&^**ta 

{itmi 4) 

30 Ni(0H)2 (Tanaka Co. of Japan), Co(OH)2 (Kojyundo Chemical of Japan) 

^ Mg(0H)2 i^^-itt^ 0.8/0. 1 5/0.05 vR.-^ # ^|fc^ ^K- 1 . iS.-^^ 
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450rpm i^] 60 ^i^itH^^^^M, 1^ ^ v.^-^v^-^si^. ^k^, ^ 120 X: 

Iw. ;yL^&#i'J Nio.8Coo.i5Mgo.o5(OH)2 . LiOH (Junsei Co. of Japan)*'XJiJ 
Nio.8Coo.ijMgo.o5(OH)2 t. ■fe'lJt 1 Jjv/^^^i^A^it LiOH ^ 

5 Nio.8Coo.isMgo.o5(OH)2 ^ffil6<i>l>gL. iL^^va-g-^ii-ff ^i^>5>f-J->S,-^(mortar 
grinder), XS.JL^^^'^m^^^J^'^'^^^ t (Pp 6^ >.^^ 

4^^T400iC^i^*hiS, «^^ 750TCT#;Jt^*tS12'hBt. ■*'J#;^^4E^^ 
(tbfe^'J 5) 

ft^;&«&.ffl Mg-i5f iti§:JK.«^4l.^B.^ LiCo02i^;5K>aA*^^^*tiS^;g.it6^ 

15 ^tJife-fi^-f 

{Ytm^ 6) 

l^;|8S-^ Mg-8|lki§:^»fe-4L^/S LiNio.8Coo.202#:^>a;S.,«i>&^^S^ 

20 {Ytm] 7) 

Mg-gflti§:«;aBli.^ LiNio.8Coo.202#^>':^«>&^^a-;^ 

(tb^-^'J 8) 

25 Mg-i5fitig:»4S.Ba.§ LiNio.<,Coo.o98Sro.oo202#^>':AA.^>&^*! 

(itmi 9) 

it^ LiCo02#^;i^(Nippon Chemical itf] NC-5)'ft><>4E^^'fc>tk.6^| jE-^ivIr 

30 

(tb4^#J 10) 
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fk^^^ Mg.S|i!Li§:^Ah^£ LiCo02#^(Nippon Chemical NC-10)# 

{itm'\ 11) 

■kc «^>T-ii-JR., Matsushita Technical Journal » Vol. 44 August 1998, pp. 
5 407-412 ff^^ii'i^i^'is.'Am -f^t^^ 10 . 
(>b$^*'l 12) 

@ lA ifa IB 1 *]-^6^>i^'li4+iH-6^^^'|:«t;*C 200 

1 0 20.000 -1^6^ SEM S ; rffi S 2A jfa 2B ^TTT^^jsjCB^ tbife*-! 1 M^t^ ^'\k^^ 
ii^'^mi^k. 200 -fl-jfc 20,000 SEM S. .^S la ^ 2a -f^t A. -fe-^'J"?^ 1 
*'JA6^>§-'lt#iH-*At'J^f- 100 M m 6<rJ*:(clump)*aA, rffj^^tbife-f^j 1 

100 M m6^*^lA. iSiJ-, IB/^f'i^. -^-^'J-?" 1 
^];s^6^-^.|4#5M-* 0.1-0.2 n m X.-t#^')^a'J'^i^M^, 0.1-0.2 m m 
15 #*)iW'hJgii^-5rE^.^E.-j|afl>;^ 1 m m /L+A^'hJ^^^. ^-55r*, 2B 

S 3 47jt;j^^j^s^^,]^ 2 ^ptbi^^-j 2 ^mi.^¥ri^ XRD a#6^ra4. 
i^a^^rvii, iti±^^fi3i^^il ti^-^ LiOH ^ Nio.8Coo.2(OH)2 500 "C =S>.J^ 
20 Tj**h3E£*-'J#6^ LiNio.8Coo202 ^ XRD a#(S t a)^1iS.A^^--\r'?}'M 
J^r, ^^Itb^al,,*. .^J., ia-M^r Mg-g|lt6'l>^-.f4*t#:!ta^-]^ 2 
;ff ^-^*hiSXt:. . ^^>*'fi##6*j XRD a#6^J4r(S t b);^,^;^ 
J^i^ t.^^^ ^. XRD S #^;^^ IS] f - tb«.^'] 2 6^ A Mg in 
■fi'N-^t*^ XRD S#(®t c). djilL. 2 6^;^r-l±##^E'f^#^;iDA 

® 4 lO t a), ^-l-f- 3(S + b)^a^bij^*'J 1(3 t c)PWlf^ 

J5r> 0.2C . 10 /A4ti5r> 0.5C ^ ss ;/:#^r^ ic ^^^^jt'fetj*^, iji'if:-^— ^j<t6^ 

30 ^3:jfpt>tt^^. dioB 4^/r;r, IC \Cjst^itfj$jYt^r, 'it^^'l^ \ 

i^^'\i.^^^|fJ^•M^■&^ 85 itm^'^^B^ 72.8mAh/g 1^^ 66.8mAh/g(^^ 8 
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%): 3 }i-ii.H^^^-^f>h$-^^ 85 122mAh/g I^J. 

77.5mAh/g(#^ 36 %); M^t^lM I 85 
111.9mAh/g FfrJ. 42.6mAh/g(^^ 60 % ). ® jtb, ^-ftffl 

S 5A 5A 5 ^tbij^-fift) 3 SEM ®. 

a 6 A, B5^C^««J^n^^'J^5, tbi^^j3^J:b^^J4 6^-;€r.li# 
10 *Hfc^J3^6<I XRD a 6 t. " • " 4^7^ Si #^^"^1^. .^tB 6 t. ^"t^^ 

$Jk, ^ A '^<JLT a 2.876 c ><; 14.151 , >j5t B +^/X,T a tI; 2.883 ^ c 
7(7 14.150, ^ C tt^JLT a 2.872 jf<» c ;?«7 14.204 . *>@;5/r'i^. *')^ 5 yir-li 
XRD tb^^^i] 4 XRD ®#a>q.E;F Mg #-A5>J 

i\Lm^ 4 t. .'o^f'l^ 5 >-ir.fi*t^H-6^ XRD S#^-*^^|S] "f 

15 Mg ^#A5iJ •;|r'fi*t*l-^'fi)6^ tbife-W 3 XRD ®#. it^B^-^'l^ 5 

S iJk^^^Tk^it^^ 2.8V-4.3V fii,® 3:'ftat^^f']-t 5 ^atb^^-^-J 3 ^f^^ 
t^fi^t-ft^'fitl®. t. ^(a)5tt>^^^'J^ 5 .?a^(b)Jtt;^J:b2&'ffJ 3 . 
20 Q^^rn^, >?-^#J^ 5 6^l%>tb$:iAA. 140mAh/g I^J. 90niAh/g , .fii tbi^.-ff-J 3 
140mAh/g 1^^ 60mAh/g . i^^^n^^JLI^^ik^T , ikm^]^ 5 ■;gr.fi 

i5iL^# a 8 , ^^>y.*^^-]^ 9(a t b)^c|:ti&^.] 5(S t a)/;r^^] t 
*6^;t3.;feL6^F DSC ^*f^^, «fe;tt^#*p^-t-<fc^'te.fi] 4.1V . DSC 

^f*^ Li,.xCoO2(0.5<x<l)6^^t;H). *t^^jlb^;ff36^^lr'f4:*f^H-;Fll^, 

218 x:. isIj*. 9 6^|i.^^Mtb>b$^*'l 5 fi'j^^^^^^t;^ 



it. 

S 9 ;^^*^^J^ 9 jfatb4^*.J 5 ^T^J^yJL 2.75V-4.1V4LfaJ6^rifc>£;4c-f-^ 

10 Jk 108mAh/g Plr J. 38iTiAh/g(P|r^^i 65 % ). 9 fifj^i^^-^Jk 1 14mAh/g 

|^J.70mAh/g(P|r^gi39 %). @jlb, ^st^Yt^^] 5 , J^^it^tfj^^^TW 

15 6^ tvife*. -^E-tbig.*'] 5 fi^^yCT, 100 ic W^, 

/k 120mAh/g f^M. ISmAh/gd^j^i. 88 % ), ,?fi^-J-f 9 6^ t>fc^-S:>y. I29mAh/g 
I%J. 96niAh/g(P|r'fl^ 26 % ). Bljlb, M^t^if'l 5 , ^f^i4#-6^^;^'fe.T<^'J 

a 11 9 jfptbJ^^^'l 5 t j<i^>a 2.75V-4.3V4LI'i]6^| t>£7j<-^^L 

20 «i:t^l8l6^t^tfe>'fiifea. at. (a)5!t;Ei^')^ 9 ^t^. .?7(b)^^?iL^'^'J 5 

##a 12 , (a)-»ta^-^tbife'<?'l 5 ^^r^J^^ LiCoOj it^-;^-'l±#*1-^ XRD ^ 
(b)ilaj'&'J^ 10 fi^vfej*^ 1 >tm^^fL^$^] 4.2V ^>&<fe,^(^*l^&^ XRD 
25 ^^/f^^, .fl7(c)ijL8^ tb^^-tf'J 5 6^tv<!2>-;i:^t5'J 4.2V ^^t-?iL^;!L^(>(] XRD 
:itnat(a)'f«(c)^/f'5^, T^'fti^/^tfi^^*, UCoOi^^^^^r^ 
M ^^#-#0% J. Electro. Chem. Soc. Vol. 143, No. 3, 1006, 

plll5-). if'l^ \0¥]LiCoO2^^^M.^^^^^^i^^7sM^n 

30 13, at(b)•^jl9^'^?']^f■ \0 ^^-^b-ftl^^iU^V :^^^?^iS.^ 

6^J.jKt(DSC)i^*r^*. .fiiat(a)iX,8fl*b^*-J 5 6^ «fc>t!L-;A^«fcS'J 4.2V ^ 



ia>ltbJrbi^^'J 5 i^^^ 16 TC. 

a 14 t, ®f(h)itm>]'^- 10 6^rt;<fe.-;iil^%S'j 4.1V^J&«fc/i«£,*L;tl6^ 
5 DSC ^ f.. .fj ® t (a)i3t8^ tbifelf'l 5 6^ t f J 4. 1 V ^ 

DSC ^*fi#^. *^S;=;r^. xti^tbi^^i 5 . ife|L^^?|^^6^i^>*4.>6. 
>ELa;SL>l; 213 x:, 10 H'Jii; 227 ic. gjit, -f^'l^ 10 fi^lLt^SSiaA^b 

Ytm^] 5 i^^^ 15 TC. ifhM^ 10 6^jfe>*^li:f:^^i{;)=biR^?'| 5 f . 

15. ®t(b)M^'J^ II 6^t>ife>-i^^'fc5'j4.1V4L;&tJfc;J?li«L 

10 ¥i DSC ^*r^j^, ^fiS t(a)« ^i^n 6 6^ t>iL-<fc;l«fc$'J 4.1V .t:;^ t 

^W^f^ DSC ^i*. a Jftt tbi^^'J 6 , 223 X: y^^'i.n 20mW 
fifl^/'i&f:, 11 .jfe232 iCTiCi.^^6mWfi^jfe/'ilt:i:. ®jlb. 

11 fi^ft,^^)^A>btb*^^i] 6 9 x:, 11 ^iih.f^^iL'k^^^^ 

15 ;f-;ta 16. @t(b)-ijL8^*-)^ 12 fi^ifc^iL-^/l^^J'J 4.3V5i;&t><fe.*l'te. 

6fi DSC @ t(a)-wt8« tbif^-J?'] 7 6^ t>«b-;Jt^ t f'J 4.3V 

•;tL*l*16^ DSC dtaS^/TTT, ;ttf- «^'J 7 , 213 X:y^^ii} ISmW 

d^jK^/'^t&l-, -^a-f^'l-t 12.ji 225 "CT^^^^; lOmW 6*r^A^lt:i:. SjH:, 
^i)^ 12 ^%^%'<^)L^tY\Li^M 6 iSi^^ 12 x:. 

20 17, )«ti^tb^x.'f?-) 8, 217 TCT^i.^^; 10mW6^^^/*^i-|i:^, 

^'1^ 13^227 -CT^^^^ 2mW6^i^/'^lt-i:. g]jtb, *'J-^ 13 
;lJrbtb^^'l 8 i^^^ 10 -C, ^iH^ 13 6^^/»^4.itJ:^^;?i7 ^b/fe-^-J 8 6^^^^:^ 

a 18 14 6^r^'fi#4^6^J TEM(|5iitt^J.m€)a. ^'^^ 

25 LiCoOj ^Ut^^^^A^Him^ 5 m m iihi^^^S^, 

ttt. 5-15nm6^^ra^*iffll^LiCo02 6fj^ii., m^e^Hiiit^ikii^$L^^^ 

m 19 15 6<>>lr.fi;f;t^M-6*| TEM S. -{t^'J^ 15 t. •^•fi'H-^il^ 



17 



a 20 SL-^i^if']^ 16 ^itmi 10 ff[Mt>^^M^^^'^m^. 16 
jfptbJ&^'l \^^-^VX 0.2C .^v&^^t'fc^'] IC . 20 t. (a)^t 

5 ^-f^ij^ 16 fl7(b)Xt>^»:b|J.^iJ 10 . ttl'itj't 250 ;i:-^^^r^6<J^fe.j<t ^-^44^1, 
*^ife^5:4B>btbif^^'J 10 6^:gLf:Tl^^^ 30 %. -^^fei&^i^art:^')^ 16 
6fr^J:Tl^^<> 20 % . g)jibT*»#j-^ 16 6^)4)&Sf;##"t«.f-^bi^^*'J lO . 

S 21 ^TP^^-fiftj-f 17 /5;r^] >a o.5Cii.#-^t 

^•^b.^ilit^fk 0.2C ^7(7 0.5C , IC jfu 2C . »aS'j-f:*.-;tL'|±tE. S 
10 22 ^Tjtifejrblsl'^'J 11 Pm^MiL^^'\t^i^m^. itim'f n^itm^ 
11 ii^'J IC Bt'l±t&4lJ:^«i. 'tSii.i'J 2C 8t. -ff'J^ 17 6^$:il:T 

S 23 ^i^m]^ 18(® t a)#.»>b4i-&') 12(Q t b);9f^J t jfefi^^JP^^'^t 
. ^'S 23 Pf[rr, ^jtiU^ 100 /iL^SSP^lBl-^')-?^ 18 

15 mf-tbift-fi^-l 12 , ^^^:t^-ii.^&if^$:iiL. 
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